Overexpression of WISP-1 down-regulated motility and invasion of lung cancer cells through inhibition of Rac activation.
Wnt-induced-secreted-protein-1 (WISP-1) is a cysteine-rich, secreted factor belonging to the CCN family. These proteins have been implicated in the inhibition of metastasis; however, the mechanisms involved have not been described. We demonstrated that overexpression of WISP-1 in H460 lung cancer cells inhibited lung metastasis and in vitro cell invasion and motility. We investigated the possibility that WISP-1 may regulate activation of Rac, a small GTPase important for cytoskeletal reorganizations during motility. In an indirect assay, WISP-1-expressing cells exhibited marked reduction in Rac activation compared with control cells. Blocking antibodies to alpha(v)beta(5) and alpha(1) integrins restored Rac activation in WISP-1 cells, suggesting that the inhibitory effect of WISP-1 on Rac lies downstream of integrins. Constitutively activated Rac mutant (RacG12V) was transfected into WISP-1 cells to restore Rac activation and these WISP-1/RacG12V transfectants were used for further studies. We performed microarray and real-time PCR analyses to identify genes involved in invasion that may be differentially regulated by WISP-1. Here, we showed decreased expression of metalloproteinase-1 (MMP-1) in WISP-1 cells compared with controls but increased expression in WISP-1/RacG12V cells. In an invasion assay across collagen I, an MMP-1 target matrix, WISP-1 cells were significantly less invasive compared with controls, whereas WISP-1/RacG12V cells showed elevated invasion levels. This work illustrates a negatively regulated pathway by WISP-1 involving integrins and Rac in the down-regulation of invasion.